PARAFAC algorithm is that the components differ from each other spectrally. The 227 PARAFAC model was run with a non-negativity constraint; the final dimensions of the data 228 array were: 209 samples × 53 excitations × 151 emissions. The combined data set was split 229 into two halves randomly called "calibration" (CAL) and "validation" (VAL) to perform a 230 split-half validation procedure. PARAFAC was run on each CAL and VAL data group. The 231 six component model was successfully validated in three independent data sets to ensure high 232 accuracy of the modeled CDOM components. 233
The intensity of the nth component in a given sample, I n , and the total fluorescence 234 intensity, I tot , were calculated using the equations given in Kowalczuk et al., (2009) This component represents low molecular weight autochthonous marine humic-like material 250 (Coble, 1996) produced within the biogeographic provinces during localized-scale 251 mineralization processes. Although the spectral characterization of C5 is significantly 252 different from protein-like DOM, the meridional distribution of C5 is close to protein-like 253 fraction of DOM that is also autochthonous (data not shown). 254
Statistical analysis. 255
One-way analysis of variance (ANOVA) was used to test for significant differences 256 between provinces and below or in the mixed layer. Kolomogrov-Smirnov with Lilliefors 257 tests were used to check whether the distribution of each parameter was normal which was 258 log-transformed for SR and square root transformed for the other variables, until no 259 significant difference was found between the expected and the observed distributions. The 260 ANOVA results are given as F1, 204 = x, P = y where F is the mean square to mean square 261 error ratio, the subscript numbers denote the degrees of freedom and P is the ANOVA critical 262 significance value. 263 3. Results 264
Hydrography 265
The distributions of temperature, salinity and density over the Atlantic Ocean during 266 previous AMT cruises has been described by Aiken et al. (2000) and Robinson et al. (2006) . 267
The hydrography during AMT20 ( Chlorophyll-a maximum (DCM) in temperate waters in the North and South Atlantic (Figure  292 2). The DCM in subtropical and tropical waters was found below MLD and reached 120 m in 293 the NAST-E and 180 m in the SATL. The Apparent Oxygen Utilization (AOU) was low in 294 the mixed layer in both northern and southern hemispheres. AOU minima were recorded in 295 the NAST(E), NAST(W) and SSTC which were associated with an increase in Chlorophyll-a 296 concentrations. Maximum AOU values were observed at 10°S at the southern edge of 297
Equatorial Upwelling at 200 m. 298
Distribution of CDOM optical properties in different water masses along AMT20 transect 299
The CDOM, absorption coefficient a CDOM (), can be regarded as an optical proxy for 300 DOM concentration that represents the combination of remnants of biological productivity in 301 the marine environment and input of terrestrial organic material to the ocean (Siegel et al., 302 2002 ). The spectral slope of the absorption spectrum can be used as a proxy of DOM 303 composition (Carder et al., 1989) . The slope, however is the result of CDOM formation, 304 through the mixing of water bodies that have different CDOM optical properties (two or 305 multiple end members; e.g. Stedmon at al., 2010), paralleled autochthonous production 306 humic acids (Zsolnay et al., 1999) . 315
The variability in CDOM absorption coefficient at 305 nm (a CDOM (305)), the 316 absorption spectrum slope coefficient S 250-600 , the Helms spectral slope ratio, S R , and the 317 humification index, HIX, along the AMT20 track are given in Figure 3 . The Table 1 to the mixed layer. On the Patagonian Shelf, the difference between average a CDOM (305) in 327 the mixed layer was 27 % lower than below the mixed layer. Extremely low a CDOM (305) was 328 observed in the mixed layer of both the NATL and SATL from the surface to 60 m. There 329 was a slight increase in a CDOM (305) close to the equator corresponding with the equatorial 330 upwelling between 15° N and 3° S. There were also notable increases in a CDOM (305) from the 331 bottom of the mixed layer in the northern hemisphere from 45° to 25° N between 80 -100 m, 332 and in the southern edge of the Equatorial Upwelling Zone from 7 N° and 7° S, which 333 corresponded to the location of the Chlorophyll-a maxima (Figure 2) . 334
The distribution of the spectral slope coefficient S 250-600 , showed the reverse trend. were significantly different between provinces and in and below the mixed layer, with higher 408 values for C3 in the MLD and higher values for C5 below the MLD. C3 was higher in the 409 WES, whereas C5 was highest in the EQU (Table 3 ). There was a significant difference 410 between C4 and C6 between provinces, with significantly higher values in the NAST and 411 EQU, but there was no difference in and below the mixed layer (Table 3) . 412
In addition, the intensity of humic like components C1 and C2 were significantly 413 higher in the WES and EQU and below the mixed layer (Table 3) , and on average 414 C3>C1>C4>C5>C2>C6. The high intensity of C1 indicates the impact of terrestrial organic 415 matter on this province. The other terrestrial DOM component C2 was ranked fifth, but its 416 intensity was similar to C4 and C5. The composition of the humic-like components C1 and 417 C2 were on average 30 % and 20% lower in the PAS, which was different from that in the 418 shelf waters of the WES. The intensity of DOM components in the surface waters of the PAS 419 were C4>C3>C5>C1>C6>C2, which suggest a relatively low contribution of humic-like 420 material and a relatively higher contribution of marine humic-like C5, possibly due to the 421 release of freshly produced DOM by phytoplankton from a Coccolithophorid bloom that 422 occurred in the area (data not shown). 423 C1, C2, C4 and C5 were significantly higher below the mixed layer than above it 424 (Table 3) , whereas there was no difference in C3 and C6 above and below the MLD. The two 425 fold increase in C5 below the mixed layer corresponds to an increase in marine humic-like 426 substance at depth in all provinces. There were also notable differences in composition 427 between biogeographic provinces. In the WES mesopelagic waters, for the DOM components 428 C1>C3>C2>C5>C6>C4 and the intensity of the tyrosine component C4 was the lowest. By 429 contrast, in the NAST-E the component ranking: C1>C4>C5>C3>C2>C6 indicated an 430 increase in the tyrosine like component C4. The composition of DOM in the EQU and in the 431 SATL were similar with C1>C4>C5>C2>C6>C3 in the EQU and C4>C1>C5>C6>C2>C3 in 432 the SATL. The intensity of C4 was slightly higher than intensity of the C1 in the SATL 433 compared to EQU. In addition, C6 was higher than C2 in the other provinces. The 434 composition of DOM above and below the MLD in the PAS was similar, with a slight change 435 in the ranking of C3 and C5 between them. In the PAS, the intensity of C3 was higher in the 436 mixed layer than below it and whereas that of C5 was lower in the mixed than below it. 437
The meridional section of total DOM fluorescence intensity I Tot , the intensities of the 438 humic-like and protein-like fractions of the DOM fluorescence and the ratio: I Protein /I Humic is 439 given in Figure 6 . There were significant differences in both the vertical and zonal 440 distribution in I Tot , humic-like, protein-like and I Protein /I Humic (Table 3) hemisphere than in the northern hemisphere, and was significantly lower in the NAST-E 447 (Table 4) The absorption spectrum slope coefficient, S 250-600 , and spectral slope ratio, S R , were 481 linearly correlated with salinity. The fluorescence intensity of components C1 and C2, I C1 and 482 I C2 , were inversely correlated with salinity, (Figure 7 ). The percentage variability explained 483 was highest between I C2 and salinity (R 2 = 0.38). The other parameters were weakly 484 correlated with salinity, and the lowest percentage variability explained was between salinity 485 and a CDOM (305); R 2 = 0.14 (data not shown). The intensity of individual protein-like 486 components and cumulative intensity of the protein-like fraction of the EEMs were not 487 correlated with salinity. Significant correlations at the p<0.001 confidence level for each 488 relationship are given in the Table 5 . 489
There were no significant trends between a CDOM (305), I Tot , I Protein , I C6 and temperature 490 (data not shown). There was a weak positive relationship between the fluorescence intensity 491 of protein-like components I C3 and I C4 and temperature, and an inverse relationship with low 492 molecular weight autochthonous component I C5 (data not shown). (Table 5) , 496 suggest that high molecular weight humic-like material is produced below the thermocline. 497 The S R , HIX, and FI have not been reported so far for the Atlantic Basin. The spectral 538 indices that are quantitatively related to the composition, molecular weight, and state of the 539 degradation of DOM provide a geographic signature for areas where transformation of DOM 540 is high. These were mainly in the NAST-E and SATL, where S R reached maxima and HIX 541 index was at a minimum. These areas usually also had the highest spectral slope coefficients. 542
The upper range in S R was high (4.5), which have not been reported before. Originally Helm 543 et al., (2008) reported that S R values >2, in off shore regions of the Middle Atlantic Bight 544 indicate that DOM has been transformed by both photo-degradation and bacterial uptake 545 processes. In the mixed layer of the NAST-E, we observed that S R was >4, which suggests 546 high degradation of DOM. S R values were lower in the mixed layer of the SATL compared to 547 the NAST-E, indicating differences in the molecular weight of DOM between the 548 oligotrophic gyres. The lower limit of the S R was ca. 2, suggesting a low terrestrially derived 549 DOM input, which is characterized by S R ≤1 (Helms et al. 2008; Yamashita et al. 2010b) . 550
Coincidentally HIX values were also very low in the mixed layer of oligotrophic 551 subtropical gyres, suggesting that DOM is mostly composed of low molecular weight 552 waters. The weakest vertical gradients in CDOM were found in the winter during deep mixing 671 events, and the largest were at the end of the summer, when there was a high degree of 672 thermal stratification and CDOM in the surface layer was degraded by photo-bleaching. 673
Differences in the phase of the seasonal cycle, succession of the phytoplankton 674 biomass and the exposure time to UV radiation in the mixed layer may also explain the higher 675 I Protein /I Humic ratio, and lower SR and HIX values in the SATL compared to the 676 NAST-E. DOM trapped in the mixed layer in the NAST-E will have been exposed to sunlight 677 for a longer duration than the DOM in the SATL, and DOM in the SATL will be of higher 678 molecular weight due to deep water advection during winter mixing events. It could also be 679 less degraded by photo bleaching due to a shorter exposure time to high doses of solar 680 radiation. The freshly produced DOM by phytoplankton blooms in the SATL and PAS during 681 austral spring, could contribute to a higher proportion of protein-like components in the 682 surface waters. The smaller quantities of humic material, and lower intensities of humic-like 683 components south of the Equator, would influence of I Protein /I Humic ratio, also leading to an 684 increase in the SATL. 
